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Period for Reply 


A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 

WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a}. In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- if NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even If timely filed, may reduce any 
eamed patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )E Responsive to communication(s) filed on 14 July 2005 . 
2a)^ This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for fonmal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 6-24 is/are pending in the application. 

4a) Of the above claim (s) is/are withdrawn from consideration. 

5) n C!aim(s) is/are allowed. 

6) ^ Claim{s) 6-24 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on is/are: a)^ accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing{s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (0- 
a)n All b)n Some * 0)0 None of: 

1 Certified copies of the priority docunients have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

1 . This Office Action is in response to tlie Request for reconsideration filed July 14, 
2005. 

Status of Claims 

2. Claims 1-5 are canceled. Claims 6-24 are pending. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth In section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl^ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 6-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chan et al. (U.S. 6,312,874) in view of Usami (U.S. 6,468,898). 

Chan et al. teaches a method of forming a dual damascene interconnect 
structure having a low-K dielectric material deposited over an underlying metal layer 
(Fig. 3a, Abstract). Chan et al. discloses forming a tri-part mask layer (58) overlaying 
the low-K dielectric material. Chan et al. shows the tri-part mask layer including: a 
passivation mask film (52) (silicon oxide) on the low-K dielectric material (50), a non- 
metallic barrier mask film (54) made of silicon nitride on the first mask layer (52) (col. 5, 
lines 10-15), and third layer (56) overlaying the barrier mask film (54). 

In addition, Chan et al. teaches the low-k dielectric material is still protected by 
the first mask layer (52) and the multiple layer mask (58) (Abstract, Fig. 3c-3e). Chan et 
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al. teaches etching each mask layer selectively without etching the rest of the layers 
and selectively etching the low-k dielectric material (Fig. 3a-3e, col. 5, lines 45-67, col. 
6, lines 5-25). Chan et al. teaches etching a trench with the mask layer and after etching 
the trench and before transferring the trench to the then etching a low-k dielectric 
material, etching a via through the mask layer within the trench and through the low-k 
dielectric material to the underlying metal layer (Abstract, Fig. 3a-3i, 4a-h). 

Furthermore, Chan et al. teaches etching a first feature on the mask layer without 
exposing the dielectric material, etching a second feature on the mask layer without 
exposing the dielectric layer (Fig. 3a-3e). Chan et al. discloses transferring the first and 
second features to the dielectric layer and etching the dielectric layer (Fig. 3e-3i). Chan 
et al. shows depositing a conductive metal in the first and second features, planarizing 
the conductive metal and removing the mask (Fig. 3j, col. 6, lines 50-67). 

Chan et al. does not specifically show forming the metallic mask film over the 
barrier mask film. However, Usami discloses forming a silicon dioxide film (or silicon 
carbide) (24) over the low-K dielectric material (23), forming.a mask (35) (bamer mask 
film), fonning a metallic mask film (37) over the mask (35) (Fig. 4A, col. 9, lines 62-67, 
col. 10, lines 5-22). 

Usami shows the metallic mask film comprising: titanium, tantalum, tungsten, 
titanium nitride, and tantalum nitride (col. 5, lines 45-49). Usami discloses the first and 
second metal masks are stacked together to form the metal mask (Fig. 4C, col. 10, lines 
15-22). Usami depositing a conductive metal within the via and the trench on the low-k 
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dielectric material (Fig. 6A, col. 1 1 , lines 53-60). In addition, Usami shows planarizing 
the conductive metal and removing the mask (Fig. 6A-6B, col. 1 1 , lines 57-65). 

therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of the invention to modify Chan et al. reference by specifying the use of the 
metallic mask film as part of the mask layer as taught Usami in order to. provide a good 
quality dual damascene structure using a multiple layer mask ensuring the protection of 
the low dielectric constant material during the photoresist removal process and the via 
would maintain desired width minimizing misalignment. The combination is proper 
because both references are solving a common problem (Usami, col. 3, lines 64-67; 
Chan et al., Abstract, col. 3, lines 64-67). 

Response to Arguments 
4. Applicant's arguments filed July 14, 2005 have been fully considered but they are 
not persuasive. Claims 6-24 stand rejected. 

In response to applicant's argument that there is no suggestion to combine the 
references, the examiner recognizes that obviousness can only be established by 
combining or modifying the teachings of the prior art to produce the claimed invention 
where there is some teaching, suggestion, or motivation to do so found either in the 
references themselves or in the knowledge generally available to one of ordinary skill in 
the art. See In re Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988) and In re 
Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). In this case, the suggestion to 
combine the references is to provide a good quality dual damascene structure using a 
multiple layer mask ensuring the protection of the low dielectric constant material during 
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the photoresist removal process and the via would maintain desired width minimizing 
misalignment. In addition, the combination is proper because both references are 
solving a common problem (Usami, col. 3, lines 64-67; Chan et al.. Abstract, col. 3, lines 
64-67). 

In response to applicant's arguments against the references individually, one 
cannot show nonobviousness by attacking references individually where the rejections 
are based on combinations of references. See In re Keller, 642 F.2d 413, 208 
USPQ 871 (CCPA 1981 ); In re Merck & Co., 800 F.2d 1 091 . 231 USPQ 375 (Fed. Cir. 
1986). 

In addition, during patent examination, the pending claims must be "given *>their< 
broadest reasonable interpretation consistent with the specification." > In re Hyatt, 21 1 
F.3d 1367, 1372. 54 USPQ2d 1664, 1667 (Fed. Cir. 2000). While the claims of issued 
patents are interpreted in light of the specification, prosecution history, prior art and 
other claims, this is not the mode of claim interpretation to be applied during 
examination. During examination, the claims must be interpreted as broadly as their 
terms reasonably allow. > In re American Academy of Science Tech Center, F.3d, 2004 
WL 1067528 (Fed. Cir. May 13, 2004)(The USPTO uses a different standard for 
construing claims than that used by district courts; during examination the USPTO must 
give claims their broadest reasonable interpretation.) < This means that the words of the 
claim must be given their plain meaning unless applicant has provided a clear definition 
in the specification. In re Zletz, 893 F.2d 319. 321. 13 USPQ2d 1320. 1322 (Fed. Cir. 
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1989) >; Chef America, Inc. v. Lamb-Weston, Inc., 358 F.3cl 1371, 1372, 69 USPQ2d 
1857 (Fed. Cir. 2004). 

Furthermore, The use of patents as references is not limited to what the 
patentees describe as their own inventions or to the problems with which they are 
concerned. They are part of the literature of the art, relevant for all they contain." In re 
Heck. 699 F.2d 1331, 1332-33. 216 USPQ 1038. 1039 (Fed. Cir. 1983) (quoting In re 
Lemelson, 397 F.2d 1006. 1009. 158 USPQ 275, 277 (CCPA 1968)). A reference may 
be relied upon for all that it would have reasonably suggested to one having ordinary 
skill the art, including nonpreferred embodiments. Merck & Co. v. Biocraft Laboratories, 
874 F.2d 804, 10 USPQ2d 1843 (Fed. Cir.), cert, denied, 493 U.S. 975 (1989). See 
also Celeritas Technologies Ltd. v. Rockwell Intemational Corp., 150 F.3d 1354, 1361 , 
47 USPQ2d 1516, 1522-23 (Fed. Cir. 1998). 

In response to applicant's argument that Usami is attempting to solve an entirely 
different problem, the test for obviousness is not whether the features of a secondary 
reference may be bodily incorporated into the structure of the primary reference; nor is it 
that the claimed invention must be expressly suggested in any one or all of the 
references. Rather, the test is what the combined teachings of the references would 
have suggested to those of ordinary skill in the art. See In re Keller, 642 F.2d 413, 208 
USPQ 871 (CCPA 1981). 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Hsue et al. (US 6,696,222) is cited as evidence to show that the 
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use of metallic material as an alternative of dielectric materials in a hard mask is well 
known in the art (col. 3, lines 38-45). Therefore, the combination of Chan et al. and 
Usami is proper. 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Maria Guerrero whose telephone number is 571-272- 
1837. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Amir Zarabian can be reached on 571-272-1852. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding tlie status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
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Status information for unpublished applications is available through Private PAIR only. 
For more infomnation about the PAIR system, see http://pair-dlrect.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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